Abstract-Cross-functional teams are often seen as key for innovation projects. At the same time, functional diversity also introduces conflict, which may hinder a team's optimal performance. Most of the existing literature focuses on resolving and preventing these conflicts; however, conflict alone fails to explain why the contribution of these teams to performance is found to be absent in certain types of firms. This paper investigates the moderating role of organizational context on the relationship between cross-functional teams and performance. A multilevel sample of 142 projects in 95 firms is used to demonstrate that cross-functionality contributes to the performance of innovation projects in more functionally organized firms, with a separate innovation unit, and above-average levels of organizational connectedness. Other types of organizations may want to reconsider the use of cross-functional teams for their innovation projects.
I. INTRODUCTION
C ROSS-FUNCTIONAL innovation teams can make novel ties between functional domains [1] , integrate up and downstream knowledge to facilitate the transition to production [2] , and break down knowledge barriers between functional departments [3] . In the innovation literature, the general assumption is, therefore, that cross-functionality contributes to the performance of innovation teams [4] - [6] .
However, the results from empirical data and meta-analyses that have looked at cross-functionality of innovation teams and their impact on performance are mixed. Brown and Eisenhardt's meta-analysis [4] shows that cross-functional teams contribute to performance. As does the more recent meta-analysis of Evanschitzky et al. [7] . However, Sivasubramaniam et al. [8] found no impact of functional diversity on any new product development team performance indicator, neither did Henard and Szymanski [9] . The latter even report a significant negative relationship between cross-functional teams and performance in service firms. Sivasubramaniam et al. suggest that the wide credibility interval they found in their study hints at the presence of moderators. The findings of Henard and Szymanski suggest that Manuscript received February 20, 2014 ; revised August 20, 2014 ; accepted September 23, 2014 . Date of publication October 29, 2014 ; date of current version January 20, 2015. Review of this manuscript was arranged by Department Editor P. E. Love.
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Digital Object Identifier 10.1109/TEM.2014.2361623 firm characteristics, i.e., the organizational context in which innovation teams operate, may moderate the relationship between cross-functionality and performance.
Studies that have looked into moderators that affect the relationship between cross-functionality of the team and new product development performance have focused either at the team level, i.e., factors that enhance the communication within teams, or at the firm level, i.e., factors that facilitate new product development performance in general. What is missing are multilevel studies that investigate organizational factors that moderate the team level relationship between cross-functionality and innovation team performance. The research question of this study is whether there are too many organizational contexts that make multifunctional teams more or less effective, regardless of the level of collaboration at the team level.
This study is unique in several ways. First, it focuses on the organizational context in which cross-functional teams operate. In spite of the many calls for such studies [6] , [10] , [11] , multi-level studies that include the context in which the team operates are rare [6] . Second, in the innovation literature, there has been a preference for studying manufacturing firms [12] ; the focus of this paper is on both manufacturing and service firms in the construction, IT, engineering, and allied sectors. These industries are expected to demonstrate a wide variation in organizational contexts in which innovation activities take place. Third, it uses a large sample (N = 142) of innovation teams in 95 firms. Such large sample sizes are uncommon in team studies [6] . Fourth, performance is assessed as the perceived commercial outcome of the innovation project. This is consistent with how performance is defined in the innovation literature [4] , [12] and is closely aligned with actual performance [13] . In the team literature, however, the focus is more often on the team's performance, which does not necessarily coincide with successful commercial outcomes [14] , [15] .
As a result, this study provides a unique perspective on the benefits and limits of cross-functional innovation teams. Although heralded in the innovation literature and widely prevalent in practice, cross-functional innovation teams are shown to be less relevant for some types of firms. Cross-functionality contributes to the performance of innovation projects in more functionally organized firms, with a separate innovation unit, and above-average levels of organizational connectedness. These characteristics match the organizational context of the traditional manufacturing firm, prevalent in the innovation management literature [12] . However, the firm of the future tends to be more project-based [16] , with innovation activities dispersed throughout the firm [17] , [18] . As the use of cross-functional innovation teams in the latter organizational context turns out to be less beneficial, managers of these types of firms may want to reconsider the use of cross-functional teams for their innovation projects.
II. INNOVATION TEAM AND ORGANIZATIONAL CONTEXT
What are potential organizational level variables that would help explain the different meta-analyses results, such as the negative contribution of cross-functionality to innovation performance in the service sector [9] ?
Creating external linkages is essential for innovation teams, both to obtain valuable feedback as well as to secure resources to keep a project going [19] . If innovation teams need to engage in boundary spanning activities [19] , [20] , than likely not only the composition of the team, but also the context in which they operate impact their ability to do so.
Manufacturing firms have been most frequently used in innovation management research [12] . Most of these firms have similar organizational structures, i.e., functional units with a dedicated research and development department; hence, the organizational context in which innovation takes place is rather homogeneous for these types of firms. On the contrary, in the services industry, many alternative organizational forms exist [21] , and in these alternative types of organizations, innovation is often more integrated in the day-to-day activities of these firms [17] , [22] . How do these various types of context in which innovation teams operate impact their performance?
Based on the organizational management and knowledge transfer literature, three organizational variables are defined that capture difference aspects of the various context in which innovation teams operate, and that potentially could impact how teams interact with their context to handle cross-functional knowledge. Organizational type captures the organizational structure of the organization at the firm level. A firm's organizational structure [23] , [24] , its project-management capabilities [25] , and the kind of outputs produced [21] together are used to provide an indication about the formal interaction between functional units at the firm level. Degree of separation of the innovation activities describes whether innovation activities take place in separate innovation units or are more integrated within the firms' daily activities. Organizational connectedness captures the informal knowledge sharing patterns regarding cross-functional knowledge in an organization. These informal communication structures are found to be more powerful at explaining communication behavior at the organizational level than formal organization structures [26] .
In the next sections we generate hypotheses how these organizational level variables moderate the relationship between cross-functionality of the innovation team and its performance at the project level. For studies investigating how organizational level variables impact the use of cross-functional teams, we refer to McDonough III's work [27] . Neither do we take into consideration that innovation teams may impact the organizational context in which they operate, as that effect is observable over time only [28] .
A. Innovation Teams and Performance
Before describing how organizational context moderates the relationship between cross-functionality of an innovation team and its performance, we first need a hypothesis that describes this relationship at the project level.
Putting members with diverse backgrounds on a team does not automatically lead to effective multidisciplinary collaboration. Quite the contrary, making multidisciplinary teams work is a challenge, requiring the right stage, enablers, and team behaviors [27] . Not surprisingly, cross-functional teams that collaborate effectively outperform those that do not [29] - [31] .
Team conflicts stemming from functional diversity have received ample of attention in the literature [32] - [34] . It has been found that these conflicts can be resolved among others through better communication [30] , [35] or rewards systems [30] , [31] , [36] , and contextual factors such as planning [30] , and leadership [29] , [31] . In other words, it is possible to overcome lack of collaboration through leadership, communication and conflict management training [6] , [31] , [37] .
Since such collaboration does not happen automatically, cross-functionality itself does not seem to enhance the performance of innovation teams, which leads to the following hypothesis:
Hypothesis 1: Cross-functionality of the innovation team has no significant positive effect on performance.
B. Organizational Type
In firms with a more functional organization, knowledge is retained along functional lines, allowing organizations to foster deeply specialized functional knowledge [38] . Yet this approach's strength is also its weakness, as it makes knowledge sharing across functional domains difficult, with each functional domain having its own routines and capabilities [3] .
When a cross-functional innovation team has to operate in the context of a functional organization, it will have more difficulty absorbing and using existing information from each function due to the absence of shared mental models [3] . Yet, with limited knowledge overlap, there is great opportunity to generate new insights [5] , [6] .
Organizations characterized by a more project-based type of organizational structure are geared toward sharing knowledge across functional domains [25] , [39] . Sharing of crossfunctional information is thus easier in project-based firms, but it will be more difficult to derive new original ideas from this information. We, therefore, question whether in these organizations cross-functional innovation teams still will be able to generate new insights in a similar manner as in functional organizations. Instead, because there is little room to foster expertise elsewhere in these types of organizations [38] , more monodisciplinary teams will enable experts to get together, share unique perspectives, and create innovative new products or services. In more functionally type of organizations, such expert teams will have a too narrow focus to be successful [4] . However, in project-based firms, these experts likely possess intrapersonal cross-functional abilities [40] , because of their intensive collaboration with other functions in their daily work. This explanation is supported by the findings of Park et al. [41] , who found that multiknowledge individuals contribute by enhancing cross-functional communication, while they do not enhance the innovativeness of cross-functional teams. Hence, in more project-based types of organizations, putting experts with the same functional background together in an innovation team may lead to innovations because it offers the opportunity to recombine previously disconnected knowledge.
Hypothesis 2: In firms organized per functional domain, cross-functionality of the innovation team contributes more to performance than in more project-based types of organizations.
C. Degree of Separation of the Innovation Activities
Separating innovation activities, for instance by locating them in a dedicated R&D department, is in line with the traditional description of innovation in the literature [12] , [42] . Once these activities have been set apart from the mainstream of the organization's activities, there is less access to knowledge of other functions, and as such, less opportunity to exchange knowledge across domains. Under these circumstances, cross-functional teams are essential mechanisms to bring knowledge to the team that exists compartmentalized within organization [4] , [6] .
It is also possible to embed innovation activities more within the organization [22] . This ensures closer ties between the innovation and other activities of the firm [17] , [43] . Examples of organizations with integrated innovation activities are 3M [44] , Booz Allen & Hamilton [45] , and Google.
When innovation is integrated within the firm's day-to-day activities, the boundary spanning role of a cross-functional innovation team may be of lesser importance, as these teams have access to cross-functional knowledge in their immediate environment [46] , whereas upon separation, innovation teams will operate more in isolation from the rest of the organization, making cross-functional representation within the team important to foster and facilitate boundary spanning behavior [19] , [47] . This leads to the following hypothesis:
Hypothesis 3: In firms with high degrees of separation of the innovation activities, cross-functionality of the innovation team contributes more to performance than in firms where such separation is low.
D. Organizational Connectedness
Individuals in teams that perceive the organization's knowledge sharing climate as favorable, have a preference for networking, and perceive this as an important activity. As a result, they are more engaged in network building than individuals in teams where this is not the case [20] . This implies that in organizations with high organizational connectedness, individual team members will be more motivated to span boundaries.
In addition to the willingness to share knowledge, organizational connectedness is also expected to increase the innovation team's advice network, and thereby facilitate information gathering [19] . A broader multidisciplinary network will enable a cross-functional innovation team in organizations with high organizational connectedness to make better decisions than in organizations where connectedness is low. Less cross-functional innovation teams will span fewer domains, will have a smaller advice network and therefore will not be able to benefit from the organizational connectedness in the same way as crossfunctional innovation teams.
Organizational connectedness, as a higher level socialization capability, affecting the effectiveness of cross-functional innovation teams, as a lower level unit, is in line with findings from [48] for networks, and [49] for knowledge transfer. Indicating that there may also be limits to the extent a team can overcome the shortcomings of its context. Low organizational connectedness could seriously hamper the performance of cross-functional innovation teams.
Hypothesis 4: In firms with high organizational connectedness, cross-functionality of the innovation team contributes more to performance than in firms where organizational connectedness is low.
III. METHODOLOGY

A. Sample and Questionnaire Design
The sample used for this research consists of various types of firms, i.e., project-based and more functionally organized firms, with integrated and separated innovation activities, in the construction, information technology, and engineering industries. From the Reach database, across these industries, 1200 firms were selected, all firms with more than 50 employees. The innovation managers of these firms were invited by telephone to participate in this research.
To make comparisons across industries and different types of firm's possible, an innovation project was defined as a project in which a new product or service was developed and commercialized for more than one customer. Project-based types of organizations also develop innovations in the projects executed to customer order, for example, an engineering firm builds a new factory for a customer. These types of innovations were excluded from this research.
B. Response Rate and Sample Bias
Two different internet-based questionnaires were used. The first was sent to the innovation manager. The second questionnaire was sent to project leaders. Of the 1200 firms, 720 innovation managers agreed to participate by phone. Of these managers 203 (28%) filled out the online questionnaire. These innovation managers named 257 innovation projects and provided the e-mail addresses of 213 project leaders. One hundred and fortyeight of these project leaders responded (69%). Some projects were deleted because the name provided by the project leader did not match the name mentioned by the innovation manager. The used dataset contains information of 142 projects. Of these projects, 96 are pairs within the same firm. Using MANOVA, no overall significant difference was found between firms that provided one or two projects (Wilk's lambda = 0.83, F 1.62 p > 0.05).
Response bias was investigated by comparing the total sample of firms (203) that answered the first questionnaire and the subsample of firms (95) that answered both questionnaires (Wilks's lambda = 0.94, F = 1.44, n.s.). There was a significant difference (p < 0.05) for firm strategy only. The firms in our sample followed a more progressive strategy based on the criteria of Miles and Snow [50] .
Due to list-wise deletion, the number of cases used in the analyses varies between 113 and 142 at the project level and between 86 and 95 at the organizational level.
C. Variables
Originally, each variable was derived from the literature. However, during the pretests in the various industry settings, a substantial number of questions had to be adapted to be applicable, relevant and clear to the respondents in the different industries.
Several tests were applied to verify the validity of the modifications. Cronbach's alpha was used to verify the reliability of each reflective construct. For the formatively indicated type of organization construct, the procedure described by Mackenzie et al. [51] was used. The unidimensionality and discriminant validity of the constructs was verified using confirmatory factor analyses. Discriminant validity was tested using a method that is assigned to Anderson and Gerbing as well as Bagozzi and Phillips [52] . This method compares the difference in chi-square between pairs of constructs for an unconstrained and constrained model, using covariance based structural equation modeling. To support discriminant validity at the 5% significance level, the difference in chi-square value between the constrained and unconstrained model needs to be larger than 3.84 [52] .
If applicable, data from all 203 firms were used to verify the validity of the variables. These results are shown in square brackets.
Performance is the project's commercial outcome, as perceived by the innovation manager. Asking for objective performance measures negatively impacts the response rate in innovation surveys [13] , while using perceptions thereof leads to similar results [13] , [53] .
To avoid common method bias, the innovation managers' scores of performance were used [54] . Innovation managers typically have a broader perspective [55] and, therefore, provide a more reliable assessment of external market-related aspects of innovation projects [15] .
Performance is measured using the items for financial and customer-based performance of Griffin and Page [56] : the perceived impact of the new product or service on competitive advantage, the match with client needs, adherence to profit targets, and adherence to revenue targets. Market share was omitted after the pre-test, as it appeared difficult to answer for the more project-based type of firms [see also 57, p. 46] . Perceived gain in reputation in the area of the new product or new service was added. This is an important aspect of performance in projectbased [58] and in service firms [59] . The Cronbach's alpha of the performance construct is α = 0.86.
Cross-functionality of the innovation team is the perception of the project leader regarding the cross-functionality of the innovation team. This practical approach was chosen, because innovation teams typically have fluid boundaries [6] , which makes it difficult to create a composite measur based on the background of individual team members.
Cross-functionality of the innovation team takes into account the participation of different disciplines, functional departments and the involvement of marketing (α = 0.74). Marketing is singled out as a discipline. Teams consisting of various technical disciplines only could already be considered cross-functional in more project-based types of organizations. In the context of innovation projects, cross-functionality typically implies not only technical disciplines, but also the involvement of marketing [60] . The confirmatory factor analyses shows excellent fit (χ 2 = 0.40, df = 2, GFI = 0.997, SRMR = 0.02, CFI = 1.00), with significant factor loadings for all items.
Type of organization captures whether an organization is more functional or more project-based. It assesses the organizational structure of the firm, its outputs, and skills [21] , [25] . A formatively indicated construct was used to model these various aspects in one construct [61] , [62] . Innovation leaders answered which organizational form described their organization best; an operational processes resembling a project-based production process (reverse coded), having a mass production process, delivering customized goods and/or services (reverse coded), or delivering standardized goods. Project-management capabilities and the organizational structure of the organization were used as global indicators to identify the model [62] , [63] . The confirmatory factor analysis shows good fit (χ 2 = 6.64, df = 2, GFI = 0.99, SRMR = 0.04, CFI = 0.93) or [χ 2 = 4.60, df = 2, GFI = 0.99, SRMR = 0.02, CFI = 0.98]. All item loadings are significant, with the exception of delivering customized goods and/or services. Leaving out items because of insignificant loadings is not considered good practice for formative constructs, as it alters the meaning of the construct [61] , [63] . For that reason, all items were included in the construct.
Degree of separation of the innovation activities is measured at the organizational level and assessed by the innovation manager. The operationalization of this concept is in line with the notion of integration-separation by Lawrence and Lorsch [64] . It covers the extent to which the innovation unit has autonomy over its own budget, to which extent innovation activities are formalized, and to which extent the innovation activities are primarily the responsibility of this innovation unit. Cronbach's alpha for this construct is Organizational connectedness is measured at the organizational level and assessed by the innovation manager. The operationalization of this construct is taken from Pinto and Pinto [65] . It is operationalized as the degree to which functional departments and disciplines acknowledged each other's expertise and how common this type of communication is within the organization. Chronbach's alpha is α = [0.90] 0.91, and the confirmatory 
D. Discriminant Validity of Independent Variables
The chi-square differences between type of organization, organizational connectedness, degree of separation of the innovation activities, and cross-functionality of the innovation team are all larger than 3.84. The lowest value is found for type of organization and organizational connectedness (Δ χ 2 = 22.9), supporting statistically significant discriminant validity between the independent variables.
E. Control Variables
There are four control variables at the firm level, all assessed by the innovation manager. First, firm size is used as a control variable, since cross-functional innovation projects in large corporations may face other challenges than in small firms [3] . To account for the nonnormality of the size measure, a logarithmic transformation was used [66] . Second, industry effects are taken into account. From the Reach database, the first two numbers of the firm's first listed industry code were used: IT (72), Engineering (74) , and Construction (45) . Three dummy variables are included to account for these and a fourth group of firms from adjacent industries. Third, strategy (α = 0.70, [0.62]) is included as a control variable, to account for differences between prospector or more defensive innovation strategies [50] . Fourth, product versus service firms is used as a control variable, since many project-based firms are service firms and because service firms tend to integrate their innovation activities [18] , [67] .
At the project level three control variables are included. First, newness of the product or service (α = 0.80) is included, since the management of radically new innovation projects may differ from that of incremental innovations [68] . Second, the involvement of senior management (α = 0.68, based on [82] ) is controlled for. Their involvement has a positive influence on performance [4] ; moreover, senior management could evaluate the projects in which they are involved more favorably. Third, the experience of the project leader is included as control Note: R 2 = percentage of total variance accounted for by individual-and group-level predictors; † = p < 0.10, * = p < 0.05, * * = p < 0.01.
variable (α = 0.71).
A project leader's experience is positively associated with the outcome of an innovation project [4] , [69] . Moreover, the project leader can play an important role in facilitating collaboration amongst team members [6] . The project leader assessed all the project level control variables except for the experience of the project leader, which was assessed by the innovation manager.
F. Methods
Hierarchical Linear Modeling (HLM version 6.06) was used to test the hypotheses and account for the nested relationships of the project and organizational variables. In line with Hofmann et al. [70] and Wallace and Chen [71] , OLS regression was used to calculate the effect-size of the estimates (i.e., R 2 ). Grand-mean centering was used for all independent variables, to account for the nested property of the data.
The procedure of Aiken and West [72] was used to plot each hypothesized interaction. Simple slopes, using the J-N technique [73] , were used to calculate the upper and lower threshold values for each of the interactions.
IV. RESULTS
The results section is organized as follows. Table I provides the summary statistic of each of the variables, Table II the correlations, and Table III the results of the HLM analyses.
In Table II , correlations above the diagonal are based on the sample of 95 firms, and correlations below the diagonal are based on the sample of 142 projects. Cross-functionality of the innovation team correlates significantly and positively with performance (respectively, 0.37 and 0.25, p < 0.05).
Table III depicts a four-step HLM process. Model 0 includes all control variables. In Model 1, the control variables that do not impact the results are eliminated: information technology and engineering industries, firm size, and service firms. This elimination improves the ratio of variables over N, and is justifiable, given that the R 2 does not change significantly (ΔR 2 = 0.01, n.s., comparing step 0 and step 1, nor for step 3 with or without all control variables).
In Model 2, the main effects are added: cross-functionality, type of organization, organizational connectedness and degree of separation of the innovation activities. Model 2, is not an improvement over Model 1 (ΔR 2 = 0.00, n.s.). None of the estimated coefficients of the added variables are significant (see Table III ).
Due to the low number of projects per firm, HLM does not permit inclusion of unaccounted group effects at both levels. Modeling Model 2 with either effect leads to similar estimates and significance levels. Both unaccounted group effects are insignificant in their respective models. This implies that there is no significant difference in the level 1 intercepts relating crossfunctionality to performance (U0 variance = 0.04, χ 2 (84) = 84, p > 0.5) or in the level 1 slopes relating cross-functionality to performance (U2 variance = 0.07, χ 2 (89) = 106, p > 0.1). Model 3 includes the main interaction terms for crossfunctionality × type of organization, cross-functionality × organizational connectedness, and cross-functionality × degree of separation of the innovation activities. To eliminate the possibility that the organizational context variables are moderating each other, the other combinations of these three variables are also included.
Adding the interaction terms results in a significant increase in R 2 (ΔR 2 = 0.14, F(6,112) = 3. 73, p < 0.01) (see Table III ). Although there is a reduction in the variance component for cross-functionality (ΔR 2 = 0.40), there is still no significant within-group relationship between cross-functionality and performance (U0 variance = 0.04, χ 2 (81) = 82, p > 0.5, U2 variance = 0.02, χ 2 (86) = 83, p > 0.5). Senior management support and the experience of the project leader contribute to the performance of innovation projects (see Table III , Model 3). A more progressive strategy at the firm level also contributes to the performance of innovation projects within the firm. Industry effects, or whether the firm is a service or manufacturing firm, do not impact the performance of innovation projects. The contribution of cross-functionality of the innovation team to performance is also insignificant. This implies that hypothesis 1 is supported, cross-functionality of the innovation team does not contribute significantly to performance, in spite of the significant positive correlations shown in Table II .
The interaction effect for cross-functionality and type of organization is significant and in the hypothesized direction (γ = 0.41 p < 0.001) [see also Fig. 1 ]. The conditional effect of crossfunctionality on performance is significantly positive at type of organization values above 1.22, nonsignificant at type of organization values between 0.36 and 1.22, and significantly negative at type of organization levels below 0.36. The range of observed values of type of organization is between 0.60 and 2.56 (mean 1.15, st.dev 0.52); this implies that there is a significant and positive effect for the firms that score above the mean, i.e., more functional types of organizations, supporting Hypothesis 2. There is no significant negative effect (the value 0.36 is below the minimum range of the sample).
The effect for cross-functionality and degree of separation of the innovation activities (Hypothesis 3: γ = 0.08, p < 0.10) is supported within the 90% confidence interval in Model 3. The conditional effect of cross-functionality on performance is significant positive (p < 0.05) at degree of separation of the innovation activities values between 4.35 and 10 [74] . The range of observed values for degree of separation is between 1.0 and 6.5, with the mean at 3.66 (st.dev 1.57). This implies that there is a significant positive relationship for firms that have an above the mean score (>4.35) for degree of separation of the innovation activities. The effect is insignificant for all the firms that score below 4.35.
There is also support for Hypothesis 4. The interaction effect for cross-functionality and organizational connectedness is significant and in the hypothesized direction (γ = 0.12, p < 0.01). The conditional effect of cross-functionality on performance is significant positive at organizational connectedness values above 5.61, nonsignificant at organizational connectedness values between 2.39 and 5.61, and significantly negative at organizational connectedness values below 2.39. With the range of observed values of type of organization between 1.0 and 7.0, and the mean at 5.30 (st.dev 1.18), this implies that there is a significant positive relations for firms that score above the mean for organizational connectedness, and that there is a significant negative relation for the firms at the bottom of the scale in the sample.
There is no significant interaction effect for any of the other three organizational context-level variables combinations.
V. DISCUSSION
Although no one doubts the value and need of crossfunctional information, cross-functional teams turn out to be a good mechanism to insert such knowledge into an innovation team only in specific organizational contexts. Lack of collaboration within teams has typically been used to explain the mixed empirical findings regarding the effectiveness of such teams, and moderators that impact collaboration between team members of various backgrounds have been extensively researched [27] , [30] , [31] , [75] . However, lack of collaboration cannot explain why for instance cross-functionality contributes negatively to performance in the services industry [9] . This finding can only be explained by organizational context factors that moderate the relationship between the cross-functionality of a team and innovation performance, regardless of the level of collaboration at the team level. Investigating the latter requires multilevel studies that include organizational level moderators and team level variables. In spite of the call for such studies [6] , [10] , [11] , this paper is one of the first multilevel studies that investigates teams in their organizational context, to study the effectiveness of cross-functional innovation teams.
Our results show that organizational context moderates the performance of cross-functional innovation teams. Crossfunctionality of the innovation team contributes to the performance of innovation projects in organizations with a more functional organization, or upon higher levels of separation of the innovation activities. Such a context is typical for manufacturing firms, which have dominated the innovation management literature in the past [12] . Cross-functionality of the innovation team does not contribute to performance when there is a lack of connectedness at the organizational level. The organizational context in which innovation teams operate thus matters, and a cross-functional team may not always be the most suitable mechanism to bring cross-functional information to a team. For example for project-based firms, or firms who have integrated their innovation activities in their day-to-day operations, putting experts with similar backgrounds on an innovation team may work better.
Few have challenged the usefulness of cross-functional innovation teams, but there are high costs associated with such collaboration [76] and high value outcomes are rare [77] .
Most of the ambiguous findings regarding the effectiveness of cross-functional innovation teams have been found in the service literature [9] . Many service firms have their innovation activities integrated within their operational activities [67] , which is also the case in our sample (see Table I ). Integration of innovation activities could thus explain why Henard and Szymanski [9] found no contribution of cross-functional innovation teams to innovation for service firms in their meta-analysis. Ancona and Caldwell [19] found a negative effect in high-tech firms. Many high-tech firms make use of a project-based organizational structure [21] , [25] .
Studies that found a positive effect between the crossfunctional teams and innovation performance have typically been based on manufacturing firms, for example, the meta-analysis of Brown and Eisenhardt [4] had a bias towards manufacturing firms [12] . The meta-analyses of Evanschintzky et al. [7] only includes new products studies, this exclusion of new services studies indicates a bias toward manufacturing firms. Froehle et al. [78] found a positive effect for crossfunctional teams in service firms, yet their sample had a bias toward service firms that use a more formal innovation process. Their findings could therefore be the result of the use of formal, and thereby often separated innovation structures [79] . Taking organizational context into accounts thus helps explain ambiguous findings of the past.
A. Limitations
Although the R, R 2 , and R 2 adjusted values in this study are typical for team studies, or studies using independent evaluators to assess the dependent variable, these values indicate that a lot of variance is left unexplained. Commercial performance is a distant outcome measure, which may explain why the R 2 is rather low. Less distant, proxy outcomes such as project performance could reduce the level of unexplained variance, however, project performance is not a good indicator for commercial success of an innovation project [15] . To reduce the unexplained variance, we recommend that future studies use a sample that is less diverse, for instance by focusing on various types of firms within a single industry such as IT.
B. Practical Implications
Cross-functional knowledge is important for all innovations. However, the effectiveness of cross functional innovation teams, as a mechanism to provide access to such knowledge, turns out to be context specific. The bias in the literature for manufacturing firms [12] -which typically have a functional organization and a separate innovation unit-may have led to the impression of cross-functional innovation teams as best practice [80] .
Project-based types of organizations that benefit less from cross-functional innovation teams may need to integrate their innovation efforts to make the expert innovation teams effective. Alternatively, organizations which cannot separate their innovation from their other activities-as is often claimed for service firms [18] -may be better off not using cross-functional teams.
At the same time, Thomke [81] shows how the Bank of America operates its innovation department as dedicated separate units. Service firms with a more functional organization may be better off having a separate innovation department and using cross-functional teams to cross the boundary between the innovative and operational activities of a firm, than by using a more integrated approach to structure their innovation activities.
